Leptin affects pancreatic endocrine functions through the sympathetic nervous system.
The effects of leptin on the secretion of insulin and glucagon were examined. In an experiment involving insulin response to an i.v. glucose load in vagotomized rats, the plasma concentrations of insulin were significantly lower in the leptin (20 nmol/kg BW)-treated group than in a control group. However, in intact rats and rats that had undergone both vagotomy and chemical sympathectomy, this suppressive effect of leptin on insulin secretion was not detected. In an experiment involving a hypoglycemia-induced glucagon secretion test in intact rats, an i.v. injection of leptin (20 nmol/kg BW) augmented the plasma glucagon response to hypoglycemia. In the case of sympathectomized rats, however, this stimulative effect of leptin on glucagon secretion was not detected. In an experiment with perfused rat pancreas, the addition of leptin (20 nM) to the perfusate slightly suppressed insulin secretion, but had no effect on basal or glucopenia-induced glucagon secretion. In intact rats infused with leptin (0.31 micromol/day), the expression of uncoupling protein-1 messenger RNA in interscapular brown adipose tissue was increased, whereas no such effect of leptin on the uncoupling protein-1 messenger RNA expression was observed in brown adipose tissue in chemically sympathectomized rats. These findings suggest that leptin might indirectly affect pancreatic endocrine functions, probably through its stimulative effects on the sympathetic nervous system.